Introduction
Hi gh prevalence of obesity affects all aspects of American society, including the armed forces. [1] [2] [3] Men in the military show higher prevalence of obesity compared with women. 3, 4 The Department of Defense has reported that 62% of active duty personnel are overweight. 5 The increased prevalence of overweight/obesity in the military may reflect increases in prevalence of overweight/ obesity in the general population since 1990. For example, over a 13-year span, overweight in recruits increased from 23% to 27% and obesity increased from 3% to 7%. 6 The increased overweight/obesity in military personnel likely adversely affects soldiers' combat readiness and health but may be alleviated by weight loss. 7 Therefore, interventions promoting weight loss and/or weight maintenance for military personnel are needed to improve fitness for duty.
Numerous interventions designed to promote weight loss in military personnel have been conducted. [8] [9] [10] [11] [12] [13] [14] [15] [16] These programs have typically used group-based behavior modification strategies, which have shown some success in promoting weight loss. However, these interventions have been conducted primarily with active duty personnel, and only one study has been conducted with Army Reserve soldiers. 13 Reserve soldiers have reduced access to military weight loss resources because they are only required to serve one weekend per month. Therefore, Reserve soldiers are in need of a portable weight management tool, such as the Internet-based program tested in this study.
A number of Internet-based weight management interventions [17] [18] [19] [20] [21] [22] [23] [24] [25] have been conducted. These programs generally have been shown to be successful in promoting and sustaining small weight losses. 26, 27 Most successful interventions have utilized a structured approach (e.g., lesson plans and regular contact with therapists) to behavior change and have personalized (e.g., provided individualized feedback) the Web site to the participant. 26 Only two Internet-based weight loss programs have been conducted in the military. 9, 28 Although both studies showed positive weight outcomes, they were limited to active duty personnel and one military base and neither assessed changes in body weight and physical fitness as measured by the Army physical fitness test (APFT). This study utilized anonymous data collection procedures, meaning that an individual soldier was not identifiable from the data collection process. Soldiers were not required to provide written informed consent to participate in the study. The study was approved by Pennington Biomedical Research Center's institutional review board and the Army's institutional review board (U.S. Army Medical Research Materiel Command Human Research Protection Office).
Sources of Data Collection

Participant Data from the H.E.A.L.T.H. Web Site
There were 1499 Army Reserve soldiers who registered on the H.E.A.L.T.H. Web site. The H.E.A.L.T.H. Web site was also available to the soldier's civilian family members; however, the sample size (n = 124) was inadequate for conducting meaningful statistical analyses and is not described in this article. Using the Regional Level Application Software (RLAS) database, we estimate that a total of 2873 Army Reserve soldiers could have accessed the Web site over the course of the study.
Participant Data from the Regional Level Application Software Database
Baseline weight and fitness data were extracted from RLAS during a 2-year period (2005) (2006) Army Physical Fitness Test: The APFT measures physical fitness using the number of sit-ups and push-ups during a 2 min span, and the time needed to complete the two-mile run. These raw numbers are then converted into a 0-100 rating scale (higher score indicates better performance) based on the soldier's age and sex. A soldier must obtain a score of 60 on each component in order to pass the APFT. The RLAS data were captured during phase I.
Measures
H.E.A.L.T.H. Web Site Data
Statistical Analyses
For the H.E.A.L.T.H. Web site data, all soldiers were classified by one of three categories: (1) low-use soldier, signed in with no returning or returned one time after initial sign up; (2) medium-use soldier, used the H.E.A.L.T.H. Web site 2-8 times on separate days after the initial sign up; or (3) high-use soldier, used the H.E.A.L.T.H. Web site at least nine times on separate days after the initial sign up. Analysis of variance (ANOVA) and Chi-square analyses were used to test differences between low-, medium-, and high-use soldiers. The Poisson regression model was used to test if there was a significant decrease in new enrollment between phases I and II. Mean ratings were used to assess soldier satisfaction ratings.
Army Reserve soldiers in the RLAS database longitudinal subset were classified into three weight categories determined by their baseline weight: (1) exceeding the STW, (2) being at a warning weight (<5% below the STW), or (3) being under the STW (≥5% below the STW). PROC MIXED was used to conduct repeated measures ANOVA. 30 In the model, time, weight status, and the interaction of time and weight status served as independent variables, and actual weight (kg) and APFT scores served as dependent variables. Time was a repeated factor, and therefore change in weight from baseline to the end of phase I across weight categories represents the interaction effect. Three preplanned contrasts were conducted to test the differences in weight and APFT scores over 27 months among the three weight categories. Pearson correlations assessed the relationship between change in body weight and change in fitness scores. McNemar's Chi-square test was used to compare the weight and fitness passing rates between baseline and the last available observation.
All tests were two-sided, and the statistical significance was defined at 0.05. All analyses were performed using commercially available software (SAS, version 9.1; SAS Institute, Inc., Cary, NC).
Results
Data Derived from the H.E.A.L.T.H. Web Site
Demographic Information
The Army Reserve soldiers were predominantly Caucasian (73.5%), had a mean age of approximately 30 years, and had a self-reported BMI in the overweight (BMI = 25-30) 31 category ( Table 1) . A greater percentage of high-use compared with low-use Army Reserve soldiers were female (p < .05). There were no differences in BMI, age, ethnicity, or years of military service between soldier use types ( Table 2) . Table 3 , high-and medium-use soldiers spent similar amounts of time utilizing the food, fitness, and lifestyle planners. The average total logon time to the H.E.A.L.T.H. Web site was about 20 minutes per session.
Web Site Satisfaction
Average ratings were ~5 on a scale of 1-7 (see Table 4 ). These ratings indicate that, on average, soldiers (n = 341) reported being moderately satisfied with the H.E.A.L.T.H. Web site.
Army Physical Fitness Test Data Extracted from the Regional Level Application Software Database Longitudinal Subset
Demographic Information
There was a subset of 778 Army Reserve soldiers with longitudinal data. A majority were men (88.4%) with an average age of 30 years and mean weight slightly below the STW (Table 5) . (Figure 2) . The main effect for weight status showed that body weight differed between men in different weight categories, while the main effect for time showed that all men gained weight over time. The interaction effect showed that men under the STW and at the warning weight gained significantly more weight from baseline to the end of phase I (p < .007) compared with men exceeding the STW. For women, there were significant main effects for weight status [F(2, 86.9) = 44.4; p < .001] and time [F(4,74.5) = 5.54; p < .001], with no interaction effect. Approximately 41.3% and 45.8% of Army Reserve soldiers exceeded the STW at baseline and at the end of phase I, respectively. This difference was statistically significant (χ 2 = 9.65; p = .002), indicating that the prevalence of overweight increased over the 27-month study period. (Figure 3 ) from baseline to the end of phase I. There was a significant relationship between change in APFT scores and change in body weight (r = -0.41; p < .001), such that increases in weight were associated with decreases in APFT scores. At both baseline and at the end of phase I, 72% of Army Reserve soldiers passed the APFT, and this difference was not statistically significant (χ 2 = 0.053; p = .819).
Weight Data
Discussion
In this study All these factors limited our ability to communicate regularly with the population. In a previous study, we found that higher Web site utilization was associated with greater weight changes. 19 Therefore, we recommend that future interventions involving soldiers find means of fostering regular Web site usage, such as the use of frequent prompts through newsletters, emails, and/or text messages.
The study found that the average soldier gained weight over the course of the study. This finding is consistent with other studies reporting increased weight in the general population 32 and military. [1] [2] [3] Body weight was associated with APFT scores in that increasing weight during the 27-month study period was associated with decreases in APFT scores.
This study represents the second study that tested the utilization of the H.E.A.L.T.H. Web site. The initial study 28 also maintained the anonymity of soldiers and utilized a Web site promotion program. As noted earlier, the study was conducted with active duty soldiers at a single location. Nevertheless, the two studies yielded similar findings. 6 .5% versus 7.9%) was also similar. Finally, the importance of the Web site promotion program was demonstrated in both studies. Our results extend those of the Fort Bragg study by demonstrating that increases in objectively measured weight were adversely associated with changes in APFT scores. As noted earlier, soldier weight increased over the 27-month study period, and there was a statistically significant decrease in the percentage of Army Reserve soldiers meeting the STW criterion.
Other interventions in military personnel have resulted in weight loss, 8, 10, 11, 14 though it is important to recognize study design differences when comparing the results of these programs with these findings. Importantly, we were unable to determine if weight changes were associated with H.E.A.L.T.H. Web site usage because of the anonymous study design, whereas previous studies were able to identify participants. In addition, previous studies utilized group-and/or clinic-based behavioral treatment approaches, 10, 14 and exclusively enrolled soldiers exceeding the STW, which resulted in a sample seeking weight loss treatment. By design, our population-based intervention was made available to all Army Reserve soldiers, irrespective of their weight status or intentions concerning weight management. Population-based interventions, such as this one, typically result in smaller treatment effects, and results are harder to detect.
33
Conclusions
The results of the study should be interpreted in the context of its limitations. One limitation was maintenance of anonymity of the identity of individual soldiers, which excluded the possibility of testing the association between H.E.A.L.T.H. Web site utilization and changes in body weight and fitness. Another limitation was failure to include a control group in the research design, which limits generalizability of the study. A randomized controlled trial is needed to address this limitation. We are currently conducting a randomized controlled trial with the Louisiana National Guard to determine the effectiveness of H.E.A.L.T.H..
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